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APPENDI X B
MODEL STATEMENT OF WORK FOR CONDUCTI NG AN RI/ FS

B-1. Purpose.

a. The purpose of this renedial investigation/feasibility study (RI/FS)
is to investigate the nature and extent of contamination at the (Nane of Site)
and to devel op and eval uate renedial alternatives, as appropriate. The

contractor will furnish all necessary personnel, materials, and services
needed for, or incidental to, performng the RI/FS, except as otherw se
specified herein. The contractor will conduct the RI/FS in accordance with

t he Gui dance for Conducting Renedi al Investigations and Feasibility Studies
Under CERCLA (U.S. EPA, Cctober 1988).

b. This statenent of work (SON has been devel oped for the (Nane of
Site) that operated as a [Briefly Describe Site].

B- 2. Scope.

a. The specific RI/FS activities to be conducted at the (Nane of Site)
are segregated into 11 separate tasks.

(1) Task 1 - Project Planning

(2) Task 2 - Community Rel ations

(3) Task 3 - Field Investigations

(4) Task 4 - Sanple Analysis/Validation

(5) Task 5 - Data Eval uation

(6) Task 6 - Risk Assessnent

(7) Task 7 - Treatability Studies

(8) Task 8 - Rl Report(s)

(9) Task 9 - Renedial Alternatives Devel opnent and Screening

(10) Task 10 - Detailed Analysis of Alternatives
(11) Task 11 - FS Report(s)

b. The contractor will specify a schedule of activities and deliver-
abl es, a budget estimate, and staffing requirenents for each of the tasks
whi ch are described bel ow.

B-3. Task 1 Project Planning.

a. Upon receipt of an interimauthorization nenmorandum (used to
aut horize work plan preparation) and this SOWNfrom [ Engi neer District]

outlining the general scope of the project, the contractor will begin planning
the specific RI/FS activities that will need to be conducted. As part of this
pl anning effort, the contractor will conpile existing information (e.g.

t opogr aphi ¢ maps, aerial photographs, data collected as part of the NPL
listing process, and data collected as part of the drumrenoval of 1982) and
conduct a site visit to becone fanmiliar with site topography, access routes,
and the proximty of potential receptors to site contani nants. Based on this
i nformati on (and any other avail able data), the contractor will prepare a site
background sunmary that should include the foll ow ng:
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(1) Local Regional Sunmary - A summary of the location of the site,
pertinent area boundary features and general site physiography, hydrol ogy,
geol ogy, and the location(s) of any nearby drinking water supply wells.

(2) Nature and Extent of Problem- A summary of the actual and
potential onsite and offsite health and environnental effects posed by any
remai ni ng contam nation at the site. Enphasis should be on providing a
concept ual understandi ng of the sources of contam nation, potential release
mechani sns, potential routes of migration, and potential human and
envi ronnental receptors.

(3) History of Regulatory and Response Actions - A summary of any
previ ous response actions conducted by |local, state, Federal, or private
parties. This summary shoul d address any enforcenment activities undertaken to
identify responsible parties, conmpel private cleanup, and recover costs. Site
reference docunents and their |ocations should be identified.

(4) Prelimnary Site Boundary - A prelimnary site boundary to define
the initial area(s) of the remedial investigation. This prelimnary boundary
may al so be used to define an area of access control and site security.

b. The contractor will neet with [ Nane of Engi neer District] personne
to discuss the follow ng:

(1) The proposed scope of the project and the specific investigative
and anal ytical activities that will be required.

(2) \Whether there is a need to conduct limted sanpling to adequately
scope the project and devel op project plans.

(3) Prelimnary renedial action objectives and general response
actions.

(4) Potential renedial technol ogies and the need for or useful ness of
treatability studies.

(5) Potential ARARs associated with the | ocation and contam nants of
the site and the potential response actions being contenpl ated.

(6) \Whether a tenporary site office should be set up to support site
wor k.

c. Once the scope has been agreed upon with [ Name of Engi neer
District], the contractor will: (1) develop the specific project plans to
neet the objectives of the RI/FS and (2) initiate subcontractor procurenent
and coordination with analytical |aboratories. [At sone sites it may be
necessary to submt an interimwork plan initially until nore is | earned about
the site. A subsequent, nore thorough project planning effort can then be
used to develop final work plans.] The project plans will include: a work
pl an whi ch provides a project description and outlines the overall technica
approach, conplete with correspondi ng personnel requirements, activity
schedul es, deliverabl e due dates, and budget estimates for each of the
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speci fied tasks; a sanmpling and anal ysis plan [conposed of the field sanpling
plan (FSP) and the quality assurance project plan (QAPP)]; a health and safety
plan (HSP); and a comunity relations plan (CRP).

d. The contractor will prepare a sanpling and anal ysis plan (SAP) which
wi Il consist of the foll ow ng:

(1) Field Sanmpling Plan. The FSP should specify and outline al
necessary activities to obtain additional site data. It should contain an
eval uation expl ai ni ng what additional data are required to adequately
characterize the site, conduct a baseline risk assessnent, and support the
eval uation of renedial technologies in the FS. The FSP should clearly state
sanmpl i ng obj ectives; necessary equi pnent; sanple types, |ocations, and
frequency; analyses of interest; and a schedule stating when events will take
pl ace and when deliverables will be subnitted.

(2) Quality Assurance Project Plan. The QAPP shoul d address all types
of investigations conducted and should include the follow ng discussions:

(a) A project description (should be duplicated fromthe work plan).

(b) A project organization chart illustrating the |ines of
responsi bility of the personnel involved in the sanpling phase of the project.

(c) Quality assurance objectives for data such as the required
preci sion and accuracy, conpleteness of data, representatives of data,
conparability of data, and the intended use of collected data.

(d) Sample custody procedures during sanple collection, in the
| aboratory, and as part of the final evidence files.

(e) The type and frequency of calibration procedures for field and
| aboratory instruments, internal quality control checks, and quality assurance
performance audits and system audits.

(f) Preventative maintenance procedures and schedul e and corrective
action procedures for field and | aboratory instrunents.

(g) Specific procedures to assess data precision, representativeness,
conparability, accuracy, and conpl eteness of specific neasurement paraneters.

(h) Data docunentation and tracki ng procedures.

(3) Health and Safety Plan - The contractor will devel op an HSP on the
basis of site conditions to protect personnel involved in site activities and
t he surrounding community. The plan shoul d address all applicable regulatory
requi rements contained in 20 CFR 1910.120(i)(2) - Occupational Health and
Saf ety Admi nistration, Hazardous WAste Operations and Enmergency Response,
InterimRule, December 19, 1986; U.S. EPA Order 1440.2 - Health and Safety
Requi rements for Enpl oyees Engaged in Field Activities; U S. EPA Oder
1440.3 - Respiratory Protection; U 'S. EPA Cccupational Health and Safety
Manual ; and U.S. EPA Interim Standard Operating Procedures (Septenber 1982).
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The plan should provide a site background discussi on and descri be personne
responsibilities, protective equi pnent, health and safety procedures and
protocol s, decontani nation procedures, personnel training, and type and extent
of medi cal surveillance. The plan should identify problens or hazards that
may be encountered and how these are to be addressed. Procedures for
protecting third parties, such as visitors or the surroundi ng comunity,
shoul d al so be provided. Standard operating procedures for ensuring worker
safety should be referenced and not duplicated in the HSP

(4) Community Relations Plan - The contractor will prepare a conmunity
rel ati ons plan on how citizens want to be involved in the process based on
interviews with community representatives and | eaders. The CRP will describe

the types of information to be provided to the public and outline the
opportunities for community comrent and input during the RI/FS. Deliverables,
schedul e, staffing, and budget requirements should be included in the plan

e. The work plan and corresponding activity plans will be submitted to
[ Name of Engineer District] as specified in the contract or as discussed in
the initial meeting(s). The contractor will provide a quality review of al

proj ect planning deliverables.

B-4. Task 2 Community Rel ations.

a. The contractor will provide the personnel, services, materials, and
equi prent to assist [Name of Engineer District] in undertaking a conmunity
rel ations program This programwill be integrated closely with all renedial

response activities to ensure comrunity understandi ng of actions being taken
and to obtain community input on RI/FS progress. Conmmunity relations support
provided by the contractor will include, but may not be limted to, the
fol |l owi ng:

(1) Revisions or additions to community relations plans, including
definition of comunity relations program needs for each renedial activity.

(2) Establishnent of a comunity information repository(ies), one of
which will house a copy of the administrative record.

(3) Preparation and dissem nation of news rel eases, fact sheets, slide
shows, exhibits, and other audio-visual materials designed to apprise the
conmunity of current or proposed activities.

(4) Arrangenents of briefings, press conferences, workshops, and
public and other informal neetings.

(5) Analysis of community attitudes toward the proposed actions.

(6) Assessnent of the successes and failures of the comunity
rel ati ons programto date.

(7) Preparation of reports and participation in public neetings,
project revi ew neetings, and other neetings as necessary for the normal
progress of the work.
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(8) Solicitation, selection, and approval of subcontractors, if
needed.

b. Deliverables and the schedule for submittal will be identified in
the community rel ations plan discussed under Task 1

B-5. Task 3 Field Investigations.

a. The contractor will conduct those investigations necessary to
characterize the site and to evaluate the actual or potential risk to human
heal th and the environment posed by the site. Investigation activities wll
focus on problemdefinition and result in data of adequate technical content
to evaluate potential risks and to support the devel opment and eval uati on of
renedial alternatives during the FS. The areal extent of investigation wll
be finalized during the renedial investigation

b. Site investigation activities will follow the plans devel oped in
Task 1. Strict chain-of-custody procedures will be followed and all sanple
locations will be identified on a site map. The contractor will provide
managenment and QC review of all activities conducted under this task.
Information fromthis task will be sunmarized and included in the RI/FS report
appendi xes. Activities anticipated for this site are as foll ows:

(1) Surveying and Mapping of the Site - Develop a map of the site that
i ncl udes topographic informati on and physical features on and near the site.
If no detailed topographic map for the site and surrounding area exists, a
survey of the site will be conducted. Aerial photographs should be used, when
avail able, along with information gathered during the prelimnary site visit
to identify physical features of the area. May be conducted under Task 1 as
part of the site visit or limted investigation.

(2) \Waste Characterization - Deternmine the |location, type, and
quantities as well as the physical or chenical characteristics of any waste
remai ning at the site. |f hazardous substances are held in containnent
vessels, the integrity of the containment structure and the characteristics of
the contents will be deternined.

(3) Hydrogeol ogic Investigation - Determ ne the presence and potentia
extent of ground-water contanination. Efforts should begin with a survey of
previ ous hydrogeol ogi ¢ studi es and other existing data. The survey should
address the soil*s retention capacity/nechani sns, discharge/recharge areas,
regional flow directions and quality, and the likely effects of any
alternatives that are devel oped involving the punmping and di sruption of
ground-water flow. Results fromthe sanpling program should estimte the
hori zontal and vertical distribution of contam nants, and the contani nants*
mobility and predict the long-termdisposition of contaninants.

(4) Soils and Sedinents Investigation - Determine the vertical and
hori zont al extent of contam nation of surface and subsurface soils and

sedi nents and identify any uncertainties with this analysis. |Information on
| ocal background | evels, degree of hazard, |ocation of sanples, techniques
used, and nethods of analysis should be included. |If initial efforts indicate
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that buried waste may be present, the probable |locations and quantities of
t hese subsurface wastes should be identified through the use of appropriate
geophysi cal net hods.

(5) Surface Water Investigation - Estimate the extent and fate of any
contam nation in the nearby surface waters. This effort should include an
eval uation of possible future discharges and the degree of contam nant
di l uti on expected.

(6) Air investigation - Investigate the extent of atnospheric
contam nati on fromthose contam nants found to be present at the site. This
effort should assess the potential of the contaminants to enter the
at nosphere, local wind patterns, and the anticipated fate of airborne
cont ami nant s.

B-6. Task 4 Sanple Analysis/Validation. The contractor will develop a data
managenment systemincluding field | ogs, sanple nanagenment and tracking
procedures, and document control and inventory procedures for both | aboratory
data and field neasurenments to ensure that the data collected during the

i nvestigation are of adequate quality and quantity to support the risk
assessment and the FS. Collected data should be validated at the appropriate
field or laboratory QC level to determ ne whether it is appropriate for its

i ntended use. Task managenent and quality controls will be provided by the
contractor. The contractor will incorporate information fromthis task into
the RI/FS report appendi xes.

B-7. Task 5 Data Evaluation. The contractor will analyze all site

i nvestigation data and present the results of the analyses in an organized and
| ogi cal manner so that the relationships between site investigation results
for each nedium are apparent. The contractor will prepare a summary that
describes (a) the quantities and concentrations of specific chemicals at the
site and the anbient levels surrounding the site; (b) the number, |ocations,
and types of nearby popul ations and activities; and (c) the potentia

transport mechani sm and the expected fate of the contam nant in the

envi ronnent .

B-8. Task 6 Ri sk Assessnent.

a. The contractor shall conduct a baseline risk assessment to assess
the potential human health and environnental risks posed by the site in the
absence of any renedial action. This effort will involve four conmponents:
contam nant identification, exposure assessment, toxicity assessnment, and risk
characterization.

(1) Contaminant ldentification - The contractor will review avail able
i nformati on on the hazardous substances present at the site and identify the
maj or contam nants of concern. Contam nants of concern should be sel ected
based on their intrinsic toxicological properties because they are present in
| arge quantities, and/or because they are currently in, or potentially may
mgrate into, critical exposure pathways (e.g., drinking water).
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(2) Exposure Assessment - The contractor will identify actual or
potential exposure pathways, characterize potentially exposed popul ati ons, and
eval uate the actual or potential extent of exposure.

(3) Toxicity Assessment - The contractor will provide a toxicity
assessment of those chenmicals found to be of concern during site investigation
activities. This will involve an assessment of the types of adverse health or

environnental effects associated with chenical exposures, the rel ationships
bet ween magni t ude of exposures and adverse effects, and the rel ated
uncertainties for contam nant toxicity (e.g., weight of evidence for a
chemni cal *s carci nogenicity).

(4) Risk Characterization - The contractor will integrate information
devel oped during the exposure and toxicity assessnments to characterize the
current or potential risk to human health and/or the environment posed by the
site. This characterization should identify the potential for adverse health
or environnmental effects for the chenicals of concern and identify any
uncertainties associated with contaminant(s), toxicity(ies), and/or exposure
assunpti ons.

b. The risk assessnent will be subnitted to [ Nane of Engineer District]
as part of the Rl report.

B-9. Task 7 Treatability Studies.

a. The contractor will conduct bench and/or pilot studies as necessary
to determine the suitability of remedial technologies to site conditions and
probl ems. Technol ogi es that may be suitable to the site should be identified
as early as possible to determ ne whether there is a need to conduct
treatability studies to better estinmate costs and performance capabilities.
Shoul d treatability studies be determ ned to be necessary, a testing plan
identifying the types and goals of the studies, the |evel of effort needed, a
schedul e for conpletion, and the data managenent gui delines should be
submitted to [ Name of Engineer District] for review and approval. Upon [Nanme
of Engineer District] approval, a test facility and any necessary equi prent,
vendors, and anal ytical services will be procured by the contractor

b. Upon conpletion of the testing, the contractor will evaluate the
results to assess the technologies with respect to the goals identified in the
test plan. A report summarizing the testing programand its results should be
prepared by the contractor and presented in the final RI/FS report. The
contractor will inplement all managenent and QC review activities for this
t ask.

B-10. Task 8 Rl Report(s).

a. Mnthly reports will be prepared by the contractor to describe the
technical and financial progress at the (Nane of Site). Each nonth the
following items will be reported:
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(1) Status of work and the progress to date.

(2) Percentage of the work conpleted and the status of the schedul e
(3) Difficulties encountered and corrective actions to be taken

(4) The activity(ies) in progress.

(5) Activities planned for the next reporting period.

(6) Any changes in key project personnel

(7) Actual expenditures (including fee) and direct |abor hours for the
reporting period and for the cunulative termof the project.

(8) Projection of expenditures needed to conplete the project and an
expl anation of significant departures fromthe original budget estinate.

b. Mnthly reports will be submitted to [ Name of Engineer District] as
specified in the contract. |In addition, the activities conducted and the
concl usi ons drawn during the renedial investigation (Tasks 3 through 7) will
be docunented in an Rl report (supporting data and information should be

i ncluded in the appendi xes of the report). The contractor will prepare and
submit a draft Rl report to [Name of Engineer District] for review. Once
conments on the draft Rl report are received, the contractor will prepare a

final R report reflecting these conments.

B-11. Task 9 Renedial Alternatives Devel opnent and Screeni ng.

a. The contractor will develop a range of distinct, hazardous waste
managenment alternatives that will renediate or control any contam nated nedia
(soil, surface water, ground water, sedinments) remaining at the site, as

deenmed necessary in the RI, to provide adequate protecti on of human heal th and
the environnent. The potential alternatives should enconpass, as appropriate,
a range of alternatives in which treatnent is used to reduce the toxicity,
mobility, or volume of wastes but vary in the degree to which |ong-term
managenment of residuals or untreated waste is required, one or nore
alternatives involving containnent with little or no treatment; and a no-
action alternative. Alternatives that involve niniml efforts to reduce
potential exposures (e.g., site fencing, deed restrictions) should be
presented as “limted action” alternatives.

b. The followi ng steps will be conducted to determ ne the appropriate
range of alternatives for this site:

(1) Establish Renedial Action Objectives and General Response Actions
- Based on existing information, site-specific renedial action objectives to
protect human health and the environnent shoul d be devel oped. The objectives
shoul d specify the contam nants(s) and nedi a of concern, the exposure route(s)
and receptor(s), and an acceptable contam nant |evel or range of |evels for
each exposure route (i.e., prelimnary renediation goals). Prelimnnary
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renmedi al action objectives are devel oped as part of the project planning
phase.

(2) Prelimnary renediation goals should be established based on
readily available information (e.g., Rfds) or chemi cal-specific ARARs (e.qg.
MCLs). The contractor should nmeet with [Name of Engineer District] to discuss
the renedial action objectives for the site. As nore information is collected
during the RI, the contractor, in consultation with [Nanme of Engi neer
District], will refine remedial action objectives as appropriate.

(3) CGeneral response actions will be devel oped for each medi um of
i nterest defining contam nant, treatnent, excavation, punping, or other
actions, singly or in conbination to satisfy remedial action objectives.
Vol umes or areas of nmedia to which general response actions may apply shall be
identified, taking into account requirenents for protectiveness as identified
in the remedi al action objectives and the chenical and physica
characteristics of the site.

(4) ldentify and Screen Technol ogi es - Based on the devel oped genera
response actions, hazardous waste treatnent technol ogi es should be identified
and screened to ensure that only those technol ogi es applicable to the
contam nants present, their physical matrix, and other site characteristics
will be considered. This screening will be based primarily on a technol ogy*s
ability to effectively address the contam nants at the site, but will also
take into account a technol ogy*s inplenentability and cost. The contractor
will select representative process options, as appropriate, to carry forward
into alternative devel opment. The contractor will identify the need for
treatability testing (as described under Task 7) for those technol ogi es that
are probabl e candi dates for consideration during the detailed anal ysis.

(5) Configure and Screen Alternatives - The potential technol ogies and
process options will be conbined into nmedi a-specific or sitewi de alternatives.
The devel oped alternatives should be defined with respect to size and
configuration of the representative process options; fine for renediation
rates of flow or treatnment; spatial requirenments; distances for disposal; and
required permts, inmposed limtations, and other factors necessary to eval uate
the alternatives. |If nmany distinct, viable options are avail able and
devel oped, a screening of alternatives will be conducted to linmt the nunber
of alternatives that undergo the detailed analysis and to provide
consi deration of the nost promi sing process options. The alternatives should
be screened on a general basis with respect to their effectiveness,

i mpl enentability, and cost. The contractor will neet with [ Nane of Engi neer
District] to discuss which alternatives will be evaluated in the detail ed
analysis and to facilitate the identification of action-specific ARARs.

B-12. Task 10 Detailed Analysis of Alternatives.

a. The contractor will conduct a detailed analysis of alternatives
which will consist of an individual analysis of each alternative against a set
of evaluation criteria and a conparative analysis of all options against the
evaluation criteria with respect to one anot her
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b. The evaluation criteria are as foll ows:

(1) Overall Protection of Human Health and the Environment addresses
whet her or not a renedy provides adequate protection and descri bes how risks
posed through each pathway are elini nated, reduced, or controlled through
treatment, engineering or institutional controls.

(2) Compliance with ARARs addresses whether or not a renedy will neet
all of the applicable or relevant and appropriate requirenments of other
Federal and state environmental statutes and/or provide grounds for invoking a
wai ver .

(3) Long-Term Effectiveness and Permanence refers to the ability of a
renedy to maintain reliable protection of human health and the environnent
over tine once cleanup goals have been net.

(4) Reduction of Toxicity, Mbility, or Volune Through Treatnent is
the antici pated perfornance of the treatnent technol ogies a remedy may enpl oy.

(5) Short-Term Effectiveness addresses the period of tine needed to
achi eve protection and any adverse inpacts on human health and the environnent
that may be posed during the construction and inplenmentation period unti
cl eanup goal s are achieved.

(6) Inplementability is the technical and adm nistrative feasibility
of a renedy, including the availability of materials and services needed to
i mpl enent a particul ar option.

(7) Cost includes estimted capital and operation and mai nt enance
costs, and net present worth costs.

(8) State Acceptance (Support Agency) addresses the technical or
admi ni strative issues and concerns the support agency may have regardi ng each
al ternative.

(9) Community Acceptance addresses the issues and concerns the public
may have to each of the alternatives.

c. The individual analysis should include:

(1) A technical description of each alternative that outlines the
wast e managenment strategy involved and identifies the key ARARs associ at ed
with each alternative; and

(2) A discussion that profiles the performance of that alternative
with respect to each of the evaluation criteria. A table summarizing the
results of this analysis should be prepared. Once the individual analysis is
conplete, the alternatives will be conpared and contrasted to one another with
respect to each of the evaluation criteria.
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B-13. Task 11 FS Report(s).

a. Monthly contractor reporting requirenents for the FS are the sanme as
t hose specified for the RI under Task 8.

b. The contractor will present the results of Tasks 9 and 10 in a FS
report. Support data, information, and calculations will be included in
appendi xes to the report. The contractor will prepare and subnit a draft FS
report to [ Nane of Engineer District] for review Once comments on the draft
FS have been received, the contractor will prepare a final FS report
reflecting the cooments. Copies of the final report will be nmade and

distributed to those individuals identified by [Name of Engineer District].
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